Using new radial velocities obtained at KPNO and Fairborn Observatory, we have determined improved spectroscopic orbits for two double-lined F-type binaries, HD 24623 and V923 Sco. The orbital periods are 19.66304 and 34.8386 days, respectively, so it is not surprising that their orbits have relatively high eccentricities of nearly 0.5. The orbital dimensions (a 1 sin i and a 2 sin i) and minimum masses (m 1 sin 3 i and m 2 sin 3 i) have accuracies of 0.2% or better. Extensive photometry of HD 24623 with the T4 0.75 m automatic photometric telescope at Fairborn Observatory shows no evidence of eclipses. Instead, a very weak reflection effect is seen, making the system a new variable star. Our spectroscopic ephemeris for V923 Sco indicates that the eclipse detected by Bolton and Herbst is a partial eclipse of the primary but detection of the secondary eclipse is uncertain. For HD 24623, we have determined spectral types of F2 dwarf and F4 dwarf for the primary and secondary, respectively. Our spectral types are F4 dwarf for the two components of V923 Sco. Both components of HD 24623 are rotating more slowly than their pseudosynchronous velocities, as is the primary of V923 Sco. However, the secondary of V923 Sco is likely rotating pseudosynchronously.
INTRODUCTION
The overlap of the spectroscopic and visual binary domains has greatly increased over the past two decades with the advent of improvements in optical and near-infrared interferometry (Quirrenbach 2001 ). This bodes well for an expansion of the fundamental stellar database because precise masses and parallaxes can be obtained from the three-dimensional orbits of binary stars that are resolved as both a spectroscopic and a visual binary. Cunha et al. (2007) provided a list of over 30 interferometric visual orbits for double-lined spectroscopic binaries, while Torres et al. (2010) identified 23 interferometric systems with stellar masses determined to better than 3%. In addition, work on individual systems (e.g., Hummel et al. 2001; Boden et al. 2006; Fekel et al. 2009a ) has led to useful comparisons with evolutionary theory.
In SB9, the continually updated web-based edition of the spectroscopic binary orbit catalog (Pourbaix et al. 2004 ), many of the older spectroscopic orbits have been computed with radial velocities from photographic plates. Because the photographic plates generally have lower resolutions and lower signal-tonoise ratios than modern CCD observations, results from them limit the precision of three-dimensional orbits. Thus, in previous papers of this series (Tomkin & Fekel 2006 , 2008 Fekel et al. 2009b , we have obtained new radial velocities and computed new spectroscopic orbits for bright field spectroscopic binaries, which are the most accessible systems to interferometry. These improved spectroscopic orbits will greatly enhance prospective interferometric observations of these systems.
In this paper, we use new velocities to compute orbits for two F-type systems, HD 24623 and V923 Sco. With our updated ephemeris, we search our extensive photometric observations of HD 24623 for eclipses. We provide an improved ephemeris for V923 Sco, which we compare with the limited photometric eclipse observations of Bolton & Herbst (1976) . We discuss the evolutionary status of the two systems and the properties of their components. Table 1 lists some basic information from the literature for the two binary systems.
BRIEF HISTORY

HD 24623 = HIP 18277
HD 24623 (α = 03 h 54 m 34. s 96, δ = −09 • 31 13. 3 (2000) , V = 7.06) has been included in several extensive surveys. Eggen (1985) listed it as a suspected member of his Sirius Supercluster (Eggen 1984) , although one of the criteria for membership, its radial velocity, was unknown. Olsen (1994) obtained Strömgren photometry of HD 24623 as part of a large survey of F-and G-type stars. Nordström et al. (1997) complemented the photometric survey with a spectroscopic one that included observations of nearly 600 early-F-type dwarfs. They found HD 24623 to be a double-lined spectroscopic binary with an orbital period of 19.6623 days and an eccentricity of 0.49. From objective prism plates, Houk & Swift (1999) classified the composite spectrum of HD 24623 as F0 V.
Since 1993, we have been using HD 24623 as a comparison star for long-term photometric observations of 40 Eri A. In 1996, we acquired complementary spectroscopic observations of HD 24623 and independently discovered its duplicity. We have continued the spectroscopic observations to obtain improved properties of the system.
V923 Sco = HR 6327 = HD 153890
In the course of routine radial velocity programs carried out at Radcliffe Observatory, South Africa, Bennett et al. (1963) Perryman et al. (1997) . b van Leeuwen (2007) . V = 5.91) to be a double-lined spectroscopic binary and determined an orbit with a period of 34.8189 days. They estimated spectral types of F3 IV-V and F3 V for the components, while Malaroda (1975) and Houk (1982) both classified the combined spectrum as F3 V. Because this relatively bright star is in the field of the open cluster NGC 6281, Feinstein & Forte (1974) obtained photometry of it but concluded that it is a non-member. Bolton & Herbst (1976) used HR 6327 as a comparison star, when they obtained photometric observations of the X-ray source HD 153919. During those observations, they observed a portion of an eclipse of HR 6327. Hammerschlag-Hensberge & Zuiderwijk (1977) also observed HR 6327 as a comparison star for photometry of HD 153919. Because of the eclipse found by Bolton & Herbst (1976) , Kholopov et al. (1981) assigned HR 6327 the variable star name V923 Sco, which we use to identify it in the rest of this paper.
OBSERVATIONS AND REDUCTIONS
Spectroscopic
Our spectroscopic observations were collected at two observatories. From 1996 through 2010, we obtained nearly two dozen spectrograms of HD 24623 at KPNO with the coudé feed telescope and coudé spectrograph. The vast majority of those observations were made with a TI CCD detector, are centered at 6430 Å, cover a wavelength range of 84 Å, and have a resolution of 0.21 Å or a resolving power of just over 30,000. One additional spectrum was acquired of the lithium region at 6700 Å. Because the TI CCD was retired in the summer of 2010, a different CCD detector was used in 2010 September. Made by Semiconductor Technology Associates, the chip, called STA2, is a 2600 × 4000 array of 12 μpixels. The same spectrograph configuration as that used for our TI CCD spectra results in a wavelength range of 336 Å with the STA2 detector. Our observations with that CCD were centered at 6430 Å, and the spectrograph slit was set so that it produced a resolution of 0.21 Å, the same as that for our TI CCD spectra.
Our KPNO observations of V923 Sco were much less numerous. In 2010 April, we obtained just two double-lined spectra at 6430 Å with the coudé feed telescope, spectrograph, and TI CCD detector. Further details about the coudé observations and their data reduction are given in Tomkin & Fekel (2006) .
From 2004 through 2010, we acquired an extensive number of observations of both systems with the Tennessee State University 2 m automatic spectroscopic telescope (AST), a fiber-fed echelle spectrograph, and a 2048 × 4096 SITe ST-002A CCD. The echelle spectrograms have 21 orders that cover the wavelength range 4920-7100 Å with an average resolution of 0.17 Å. The typical signal-to-noise ratio of these observations is ∼80. Eaton & Williamson (2004 , 2007 have given a more extensive description of the telescope and spectrograph, operated at Fairborn Observatory near Washington Camp in the Patagonia Mountains of southeastern Arizona.
The procedures used to measure the KPNO radial velocities have been described extensively in Tomkin & Fekel (2006) . Here we note that the KPNO velocities were determined by cross-correlation with respect to IAU radial velocity standard stars that have similar spectral types to the program stars. The velocities adopted for those standards are from Scarfe (2010) . Fekel et al. (2009b) 
Photometric
We have used HD 24623 as one of the three comparison stars for 40 Eri A, a target star in our long-term program to search for luminosity cycles in solar-type stars (see, e.g., Baliunas et al. 1998; Henry 1999; Hall et al. 2007 Hall et al. , 2009 . As a result, for HD 24623 we have collected 18 consecutive observing seasons of Strömgren b and y photometry with the T4 0.75 m automatic photometric telescope (APT) at Fairborn Observatory.
The T4 0.75 m APT is equipped with a single-channel precision photometer that uses a temperature-stabilized EMI 9124QB bi-alkali photomultiplier tube to measure photon count rates sequentially through Strömgren b and y filters. In normal operation, the APT observes each target star (D) in a quartet sequence with three ostensibly constant comparison stars (A, B, and C). From these measurements, we compute Strömgren b and y differential magnitudes for each of the six combinations of the four stars: D-A, D-B, D-C, C-A, C-B, and B-A. We then correct the Strömgren b and y differential magnitudes for differential extinction with nightly extinction coefficients and transform them to the Strömgren photometric system with yearly mean transformation coefficients. Finally, we combine the Strömgren b and y differential magnitudes into a single (b + y)/2 passband to improve the precision of the observations. Typical precision for a single measurement is ∼0.0015 mag. Henry (1999) presents a detailed description of the observing techniques and data reduction procedures employed for these observations.
In this paper, we will analyze the B-A differential magnitudes from the 40 Eri A sequence, where star B is HD 24623 (V = 7.06, B − V = 0.365, F0) and star A is the comparison star HD 24833 (V = 6.56, B − V = 0.498, F5). During the 18 observing seasons between 1993 September and 2010 December, the T4 APT acquired one or two measurements of the 40 Eri A sequence during each clear night for a total of 1225 measurements. We found that the seasonal mean B-A differential magnitudes varied slightly from year to year over a total range of 0.0015 mag. We, therefore, normalized the differential magnitudes such that all seasonal means were equal to the mean of the first season. This minimizes the possible low-level effects of long-term variability in either star as well as small data calibration errors over the nearly two decades of observation. The standard deviation of the normalized B-A differential magnitudes from their mean is 0.0020 mag, slightly larger than the typical precision of 0.0015 mag cited above. This is because HD 24623 and its comparison star lie at a declination of −10 • and so can never be observed from Fairborn through an air mass less than 1.3.
DETERMINATION OF ORBITS AND RESULTS
We have used several computer programs to determine the orbital elements. Preliminary orbits were computed with the program BISP (Wolfe et al. 1967) , which implements a slightly modified version of the Wilsing-Russell method. Eccentric orbits were then determined with SB1 (Barker et al. 1967 ), a program that uses differential corrections. For a simultaneous solution of the two components we used SB2, which is a slightly modified version of SB1.
Reasons for the different velocity precisions of our various data sets have been discussed by . To combine the velocities into a single solution, we determined the weight for each set of our velocities, as well as those from the literature. We then computed the variances of the individual orbital solutions, which are inversely proportional to our adopted weights.
HD 24623
Between 1996 and 2010, we collected 21 KPNO and 79 Fairborn Observatory spectrograms that showed two sets of lines. After measuring the primary and secondary velocities (Table 2) , we computed four independent single-lined orbital solutions and adopted weights of 1.0, 0.9, 0.8, and 0.5 for the KPNO secondary velocities, the AST secondary velocities, the AST primary velocities, and the KPNO primary velocities, respectively. The common elements of the individual solutions are generally in very good agreement. In particular, the centerof-mass velocities for the individual data sets differ by 0.3 km s −1 or less. Thus, we have combined the appropriately weighted velocities into a single solution, which has a period of 19.66304 days.
We next obtained individual solutions of the older literature velocities of Nordström et al. (1997) . Adopting weights of 0.1 for their primary and secondary velocities, we included them with our new observations, obtaining a simultaneous orbital solution of the combined data. In that solution, the velocities of Nordström et al. (1997) are consistent with our orbit, but the uncertainties of the elements are not significantly improved, and so we adopt the orbit determined from just our new observations. Those elements are given in Table 3 . Figure 1 compares our primary and secondary velocities with the calculated velocity curves. Zero phase is a time of periastron passage.
In addition to our new elements, Table 3 lists the orbital elements of Nordström et al. (1997) . The two sets of elements, including the center-of-mass velocities, are in excellent agreement. Our new elements have a factor of ∼5 improvement in precision.
V923 Sco
Between 2004 and 2010, we obtained 56 spectra of V923 Sco at two observatories. Although V923 Sco can certainly be observed at KPNO, we acquired only two observations of it at that observatory because with a declination of −38
• it rises just 20
• above the horizon. Its short window of observability makes it poorly suited for our general KPNO observing strategy, which consists of three one-week observing runs per year. Fortunately, limited observing runs are not a problem with our 2 m AST at Fairborn Observatory, where we were able to obtain 54 spectra at double-lined phases. All our observations are listed in Table 4 .
After measuring the primary and secondary velocities, we computed two independent single-lined orbital solutions, one for the primary and one for the secondary. Because the number of KPNO observations is so small, we simply included the velocities from that observatory in the two orbital solutions of the Fairborn velocities. Comparing the variances for the two solutions, we adopted weights of 1.0 and 0.3 for the primary and secondary components, respectively. Common elements of the two orbits are in excellent accord. A simultaneous solution of the appropriately weighted primary and secondary velocities resulted in a period of 34.8386 days.
In principle, the older literature velocities could be used to improve the precision of the orbital period because the observations of Bennett et al. (1963) began 460 cycles earlier than ours. However, the old velocities are from photographic plates that have significantly lower resolution than our observations. A joint solution of the primary velocities of Bennett et al. (1963) , which were given weights of 0.01, and ours indicates that the older velocities are consistent with our orbit, but they do not improve the period or the other elements. Therefore, we have chosen to list in Table 5 our simultaneous solution of the primary and secondary that has been determined with the new velocities from KPNO and Fairborn Observatory. Table 5 lists the orbital elements of Bennett et al. (1963) and those of our new solution. Bennett et al. (1963) chose to identify the fainter, less massive star as component I. For comparison with our results, we have switched their component identification. Their orbital elements did not include T, a time of periastron passage, so we have listed the value from the catalog of Batten et al. (1989) . Also, we have converted their probable errors to standard deviations. Comparing the elements of the two solutions, we see that they are generally in reasonable accord. In particular, the values of the center-of-mass velocities are within 1σ , so there is no evidence of a third component in the system. However, the precision of the elements has been improved by a factor of ∼20. Strassmeier & Fekel (1990) identified several luminositysensitive and temperature-sensitive line ratios in the 6430-6465 Å region. They employed those critical line ratios and the general appearance of the spectrum as spectral-type criteria. However, for stars that are hotter than early-G spectral class, the line ratios in that wavelength region have little sensitivity to luminosity. So instead, the luminosity class has been determined by computing the absolute visual magnitude with the Hipparcos parallax and comparing that magnitude to evolutionary tracks. Spectra of our two binaries were compared with the spectra of a number of F stars primarily from the lists of Abt & Morrell (1995) , Johnson & Morgan (1953), and Fekel (1997) . The reference-star spectra were obtained at KPNO with the same telescope, spectrograph, and detector as our binary star spectra. To facilitate a comparison, various combinations of the reference-star spectra were rotationally broadened, shifted in radial velocity, appropriately weighted, and added together with a computer program developed by Huenemoerder & Barden (1984) and Barden (1985) in an attempt to reproduce the binary spectra.
SPECTRAL TYPES AND MAGNITUDE DIFFERENCE
HD 24623
Houk & Swift (1999) classified the combined spectrum of HD 24623 as F0 V from an objective prism plate. In our highdispersion spectra, the components have similar line depths but the primary is a bit broader than the secondary. The continuum intensity ratio of the secondary/primary is 0.776, which results in a continuum magnitude difference of 0.28 at 6430 Å. The secondary has a similar spectral class to the primary, and so we adopt a V mag difference of 0.3. As discussed in Section 6.1, visual magnitudes from the reanalyzed Hipparcos parallax (van Leeuwen 2007) indicate that both components are on the main sequence. Malaroda (1975) and Houk (1982) both classified the combined spectrum of V923 Sco as F3 V, while Bennett et al. (1963) had earlier called the components F3 IV-V and F3 V and noted that the spectra "differ only slightly in character and intensity." Our high-dispersion spectra show that the components are indeed rather similar, although the secondary is a bit weaker and rotating somewhat faster than the primary. We found a good fit to both components of the composite spectrum with θ Cyg ( The continuum intensity ratio of the secondary/primary is 0.754, which results in a continuum magnitude difference of 0.31 at 6430 Å. The secondary has a similar spectral class to the primary, and so we adopt a V mag difference of 0.3. As discussed in Section 6.2, visual magnitudes from the reanalyzed Hipparcos parallax (van Leeuwen 2007) indicate that both components are on the main sequence.
V923 Sco
BASIC PROPERTIES
HD 24623
For HD 24623, we begin by adopting a V mag of 7.06 and a B − V color of 0.365 mag from the Hipparcos catalog (Perryman et al. 1997) . With our magnitude difference of 0.3, the individual V magnitudes are 7.67 and 7.97 for the primary and secondary, respectively. The new Hipparcos parallax reduction by van Leeuwen (2007) produces a value of 7.51 ± 0.59 mas and corresponds to a distance of 133.2 ± 10.5 pc. Even though there may be a slight amount of reddening at this distance, we assume that it is negligible. The resulting absolute magnitudes are M V = 2.0 ± 0.2 mag and M V = 2.3 ± 0.2 mag for the primary and secondary, respectively. Guided by Johnson (1966) , we assume B − V colors of 0.35 for the primary and 0.38 for the secondary, which, when combined for the two stars, produce a B − V color similar to the observed value. Then, from Table 3 of Flower (1996) , we obtain the bolometric corrections and effective temperatures of the two components. Finally, with the use of the Stefan-Boltzmann law, the luminosities of the primary and secondary are L 1 = 11.5 ± 1.9 L and L 2 = 8.8 ± 1.4 L , respectively, while the radii are R 1 = 2.3 ± 0.2 R and R 2 = 2.1 ± 0.2 R , respectively. The uncertainties in the computed quantities are dominated by the parallax uncertainty and the effective temperature uncertainty with the latter estimated to be ± 200 K.
The estimated effective temperatures and derived luminosities of the components are compared with the solar-abundance evolutionary tracks of Girardi et al. (2000) in a theoretical H-R diagram (Figure 3) . The primary to secondary mass ratio suggested by those results is about 1.06 compared with our derived value of 1.02. Adopting a smaller magnitude difference would improve the agreement.
V923 Sco
From the Hipparcos catalog (Perryman et al. 1997 ), we assume a V mag of 5.91 and a B − V color of 0.409 mag for the V923 Sco composite system. With a component magnitude difference of 0.3, the individual V magnitudes are 6.52 and 6.82 for the primary and secondary, respectively. The new reduction of the Hipparcos parallax produces a value of 15.46 ± 0.40 mas (van Leeuwen 2007) , which corresponds to a distance of 64.7 ± 1.7 pc. At such a distance, we assume that the system is not reddened, and so we obtain absolute magnitudes of M v = 2.47 ± 0.08 and M v = 2.77 ± 0.08 mag for the primary and secondary, respectively. The small magnitude difference between the components indicates that they have similar colors, and so we only slightly adjust the B − V colors to 0.399 for the primary and 0.419 for the secondary. We adopt bolometric corrections and effective temperatures from Table 3 of Flower (1996) . Then, using the Stefan-Boltzmann law, we obtain luminosities of L 1 = 7.9 ± 0.5 and L 2 = 6.0 ± 0.4 L and radii of R 1 = 2.0 ± 0.1 and R 2 = 1.9 ± 0.1 R for the primary and secondary, respectively. The uncertainties in the computed quantities of the primary and secondary are dominated by the parallax and the effective temperature uncertainties with the latter estimated to be ±200 K for both components. The estimated effective temperatures and derived luminosities of the components are compared with the solar-abundance evolutionary tracks of Girardi et al. (2000) in a theoretical H-R diagram (Figure 3) . The primary to secondary mass ratio suggested by those results is about 1.07 compared with our derived value of 1.04. As with HD 24623, adopting a smaller magnitude difference would increase the agreement. From the evolutionary tracks, the theoretical mass of the V923 Sco primary is about 5% too large, while the theoretical mass of the secondary is in better agreement with its observed value. The analysis of an improved eclipse light curve of V923 Sco might result in a better comparison with theory.
ECLIPSE SEARCHES
HD 24623
Periodogram analysis, based on least-squares fitting of sine curves, of our Fairborn Observatory B-A differential magnitudes reveals low-amplitude variability in HD 24623 with a period of 19.663 ± 0.001 days, in precise agreement with the binary orbital period from this study (Table 3) . Therefore, in Figure 4 , we plot our 1225 photometric observations phased with our orbital period of 19.66304 days. Zero phase is a time of periastron passage (Table 3) . Small filled circles are the 1225 individual differential measurements. Large circles are mean values of the observations within bins of 0.005 phase units. Given that the orbit is eccentric, primary eclipses would occur closer to periastron passage (zero phase) and so are more likely to occur than secondary eclipses. From our orbital elements, we predict primary mid-eclipse to occur at phase 0.9647 and secondary mid-eclipse at phase 0.2525. Neither eclipse is seen in our data. Instead, there is a very small increase in light (0.002-0.003 mag) near periastron that we ascribe to the reflection effect. 
V923 Sco
With our significantly improved orbital elements, we obtain the following eclipse ephemerides. For mid-eclipse of the primary, which occurs closer to periastron, ,454,271.4522(±0.0047) + 34.83865(±0.00010)E,
where E represents an integer number of cycles. Figure 5 plots the photometry of Bolton & Herbst (1976) , phased with our ephemeris for primary eclipse. Our phase of mid-eclipse also is indicated. From that comparison, we conclude that the eclipse ingress was almost completely observed and the primary eclipse is partial with a depth of ∼0.3 mag.
The ephemeris for mid-eclipse of the secondary is T conj (HJD) = 2,454,284.3873(±0.0047) + 34.83865(±0.00010)E.
If phase 0.0 is adopted for mid-eclipse of the primary, as is generally done, then the predicted mid-eclipse of the secondary occurs at phase 0.3713. Figure 6 shows the photometry of Bolton & Herbst (1976) near the time of predicted secondary eclipse. Because the orbit is eccentric, the orbital separation of the components at secondary eclipse is greater than that at primary eclipse. Although the observed phase coverage around secondary mideclipse is minimal, the individual observations near phase 0.37 suggest a light decrease at approximately the predicted time. The decrease is tantalizingly similar in character to that of the partially observed primary eclipse, suggesting the possibility that there is a detectable secondary eclipse. However, the V mag range of the drop just before phase 0.37 is very similar to the scatter in the out-of-eclipse photometry of Bolton & Herbst (1976) . Thus, those observations do not provide a conclusive result, and additional precise photometry will be needed to determine if a secondary eclipse can be detected.
CIRCULARIZATION AND SYNCHRONIZATION
The two main theories of orbital circularization and rotational synchronization (e.g., Zahn 1977; Tassoul & Tassoul 1992) disagree significantly on absolute timescales but do agree that synchronization should occur first. Duquennoy & Mayor (1991) examined the multiplicity of solar-type stars in the solar neighborhood. They determined that systems with periods 10 days had circular orbits but that longer period orbits are generally eccentric. Both of our binaries have periods greater than 10 days, so it is not particularly surprising that these two systems have eccentric orbits.
In an eccentric orbit, Hut (1981) has shown that the rotational angular velocity of a star will tend to synchronize with that of the orbital motion at periastron. We compute the pseudosynchronous period with Equation (42) of Hut (1981) .
To help in assessing pseudosynchronization in our two binaries, we have determined projected rotational velocities from our red-wavelength KPNO spectra with the procedure of Fekel (1997) . For F-type stars, macroturbulent broadening has been taken into account. Following Fekel (1997) , for early-F and mid-F stars values of 5 and 4 km s −1 , respectively, were adopted. To convert the v sin i values into equatorial rotational velocities, we assume, as is generally done, that the axes of the orbital and rotational planes are parallel, so the inclinations are equal.
HD 24623
To determine whether the components of HD 24623 are rotating pseudosynchronously, we compare our observed velocities with the predicted pseudosynchronous velocities. For HD 24623 our v sin i values, averaged from nine spectra, are 9.8 ± 1.0 and 5.9 ± 1.0 km s −1 for the primary and secondary, respectively. Nordström et al. (1997) estimated projected rotational veloci- ties of 0 km s −1 for the two stars, suggesting that the rotational broadening in their spectra was unresolved.
The minimum masses of the two components are relatively large and similar. From our comparison with the solarabundance evolutionary tracks of Girardi et al. (2000) , we adopt a mass of 1.7 M for the primary (Figure 3) . Then that mass, combined with its m sin 3 i value (Table 3) , results in an orbital inclination of 72
• . If the rotational inclination is the same as that of the orbit, then the observed equatorial rotational velocities are 10 and 6 km s −1 for the primary and secondary, respectively. The pseudosynchronous rotation period of HD 24623 is 7.3 days. This value plus our computed radii from the Stefan-Boltzmann law produce pseudosynchronous rotational velocities of 16 and 14.5 km s −1 for the primary and secondary, respectively. Thus, the two components of HD 24623 are rotating roughly half as fast as their pseudosynchronous values.
V923 Sco
To determine whether the components of V923 Sco are pseudosynchronously rotating, we compute equatorial velocities from our projected rotational velocities and then compare them with the predicted pseudosynchronous velocities. For V923 Sco our v sin i values, averaged from two spectra, are 5.2 ± 1.0 and 8.0 ± 1.0 km s −1 for the primary and secondary, respectively. The system has partial eclipses, so its orbital inclination is very close to 90
• . Thus, we adopt our v sin i values as the equatorial rotation velocities of the stars. Combining the pseudosynchronous rotation period (Hut 1981 ) of 13.6 days and our computed radii, we obtain pseudosynchronous rotational velocities of 7 km s −1 for both the primary and secondary. Comparison with the observed velocities indicates that the primary is rotating more slowly than its pseudosynchronous velocity, while the secondary is likely rotating pseudosynchronously.
CONCLUSIONS
We have determined improved double-lined orbits for HD 24623 and V923 Sco. Our extensive photometric observations of HD 24623 show no evidence for eclipses but do show a weak reflection effect at periastron. Our eclipse ephemerides confirm the primary eclipse found by Bolton & Herbst (1976) and indicate that it is partial. It is possible that part of a secondary eclipse was also detected by Bolton & Herbst (1976) , but additional precise photometry will be necessary to confirm this.
For HD 24623, we have determined spectral types of F2 dwarf and F4 dwarf for the primary and secondary, respectively. Our spectral types are F4 dwarf for the two components of V923 Sco. Both components of HD 24623 are rotating more slowly than their pseudosynchronous velocities, as is the primary of V923 Sco. However, the secondary of V923 Sco is likely rotating pseudosynchronously.
From the revised Hipparcos parallaxes and adopted masses of the two systems, we have estimated the maximum angular separations of the components. The orbits of HD 24623 and V923 Sco are eccentric, and so we determined maximum nodal separations (e.g., McAlister 1976; Halbwachs 1981) of 1.7 and 4.4 mas, respectively. Although these separations are small, they are within the scope of modern optical interferometers. Thus, when our spectroscopic results are complemented with high-quality interferometric results, accurate three-dimensional orbits, masses, and distances for the systems will follow.
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